2013 Demographic and Health Survey data in Nigeria. Modern contraceptive uptake time was measured as the period between first sexual intercourse and first use of a modern contraceptive. Non-users of modern contraceptives were censored on the date of the survey. Kaplan-Meier survival curves were used to determine the rate of uptake. A Cox proportionalhazards model was used to determine variables influencing the uptake at 5% significance level.
Participants: A total of 33 223 sexually active women of reproductive age.
Outcome measure: Time of uptake of a modern contraceptive after first sexual intercourse.
Results:
The median modern contraceptive uptake time was 4 years in never-married and 14 years among ever-married women. Significant differences in modern contraceptive uptake existed in respondents' age, location, education and wealth status. Never-married women were about three times more likely to use a modern contraceptive than ever-married women (aHR=3.24 (95% CI 2.82 to 3.65)). Women with higher education were six times more likely to use a modern contraceptive than those without education (aHR=6.18 (95% CI 5.15 to 7.42)).
Conclusions:
The rate of modern contraceptive uptake is low, and timing of contraceptive uptake during or after first sexual intercourse differed according to marital status. Age and number of children ever born influenced modern contraceptive uptake among the never-married women, but religion and place of residence were associated with the probability of modern contraceptive uptake among ever-married women.
BACKGROUND
Contraception is a cheap and effective strategy for promoting good reproductive health. [1] [2] [3] This explains why governments and international agencies are making desperate efforts to ensure that people of childbearing age have unimpeded access to modern contraceptives. The predominantly high fertility rates in developing countries, 4 especially in sub-Saharan Africa, are connected to low contraceptive use. 2 5 The effect of high fertility on women and families is enormous. Apart from maternal depletion syndrome and its attendant problems, contraception also prevents unwanted pregnancies, thereby reducing the level of unsafe abortion and maternal mortality. The economic pressure of managing a large family, coupled with the overwhelming associated health complications, is a strong reason for implementing modern contraception in Nigeria. 6 Strengths and limitations of this study ▪ Some of the strengths of our study are that we used a large nationally representative sample to assess duration between the time of first sexual activity and time of modern contraceptive uptake and focused on a global target population with high unmet need for family planning. ▪ We used survival analysis method to determine the time wasted before uptake of modern contraceptives although it is difficult to provide temporal evidence of explanatory factors considered in the Cox regression model since the data are cross-sectional. ▪ The same analysis could also be performed in other sub-Saharan African countries as this would provide an opportunity to compare policies and response to modern contraceptive uptake in the region. ▪ A limitation of our study is that we relied on recall of participants to determine the time of first sexual activity and modern contraceptive uptake and we did not use partners' data in the analysis. ▪ We used secondary data, which limits the choice of variables included the analysis.
The maternal mortality ratio in Nigeria is 576 per 100 000 live births. 7 One in three women gives birth before age 20 and pregnancy-related morbidity and mortality rates are high among this group. One-quarter of the estimated 20 million unsafe abortions and 70 000 abortion-related deaths each year occur among women aged 15-19 years. Similarly, the risk of dying during childbirth in women aged <20 years is twice that of those aged ≥20 years. 8 An estimated 14 million unwanted pregnancies occur annually, with almost half in women aged 15-24 years in sub-Saharan Africa. 9 In addition, 16% of married women in Nigeria have an unmet need for family planning. 7 This is slightly lower than the 20% reported in 2008. 10 Modern contraception is one of the means of prevention of maternal deaths and might also prevent 90% of abortion-related morbidity and mortality. 1 Nigeria, the most populous black nation has witnessed a sporadic increase in population growth in the past two decades. 11 In 1990, the population was slightly greater than 80 million and this has increased to 170 million in 2013. 12 This high increase in population growth combined with low contraceptive use in Nigeria has prompted the Federal Government to institute policies at different times aimed at reducing the growth rate. For instance, the National Policy on Population for Development was launched in 1988 13 and was revised in 2004.
14 However, a review of the policy identified the low use of modern contraceptives as a barrier to its effectiveness. 15 The reviewed policy was intended to overcome the shortcomings of the earlier policies and ensure an increase in contraceptive use nationwide.
Modern contraceptive uptake in the developing countries is generally lower than that in developed countries. 16 Worldwide, the contraceptive use prevalence rate (CPR) is 56%. The CPR in developed countries is 62% while it is 54% in less developed nations and 28% in the least developed nations. In Africa, the CPR is 26% and 20% in sub-Sahara Africa. Nigeria and neighbouring countries have a modern contraceptive use of about 10%. 4 Nigeria has a total fertility rate of 5.6%, the growth rate is 2.5% a year and the CPR is <10.0%. 7 11 Previous studies have identified sociodemographic differences in contraceptive use. Among factors identified in these studies are age at first sexual intercourse, religion, education, place of residence and economic status.
2 5 7 17 The reproductive choices of young adults have also been found to have a great effect on their schooling, health and ultimately, transition to adulthood. 18 19 In particular, early child bearing has been attributed to higher rates of maternal and child mortality, truncated education, larger family sizes, which, in turn, leads to an increase in population. 20 Knowledge of family planning methods is 85%, but the uptake is <15%. 7 21 The most common modern contraceptives used by women are the pill (71%), injectables (68%) and the male condom (67%), whereas the male condom (91%), the pill (65%) and injectables (60%) are the most common methods among men.
Although 15% of currently married women use some method of contraception, only 10% use a modern method of family planning. 7 The reasons why a good knowledge of family planning methods has failed to translate to high uptake remain a great concern to government and researchers in Nigeria.
In Nigeria, national surveys have shown that the median age of first sexual intercourse is <18 years. 7 21 This is an age at which adolescents are most susceptible to sexually transmitted infections, including HIV/AIDS and human papillomavirus and other health complications. Unfortunately, in Nigeria, cultural beliefs prevent discussion among young people about reproduction, including the use of modern contraceptives. 2 Young women who ask for contraceptives are regarded as promiscuous and as a result they choose either not to use them or to rely on their male sexual partners, who are likely to be older or their peers. 21 Where such provisions are not available, young women have sex without the use of any contraception or make use of a traditional method, which is often not effective, 3 leading to teenage pregnancy, early marriage or single parenthood. Owing to the shame attached to premarital pregnancy in Nigeria, unmarried women are expected to protect themselves from such embarassment. 3 Equally, those who are married are expected to use modern contraceptives to guard against unwanted pregnancies in marriage. 22 23 Thus, we argue that the timing of uptake of a modern contraceptive might be different among married women and those never married. This difference in the timing of contraceptive uptake according to marital status has not been adequately documented in Nigeria.
Many reports have been published on the prevalence of contraceptive use and the factors influencing it, 3 22-25 but there is little or no robust analysis on the time to uptake of modern contraceptives among sexually active women at the national level in Nigeria. This study was designed to determine the time it takes sexually active women in Nigeria to start using modern contraceptives after their first sexual experience and to identify factors influencing the uptake. It was considered that this information would be useful for effective family planning programming in Nigeria.
METHODS
We used the data collected during the 2013 Nigeria Demographic and Health Survey (NDHS). The sample was nationally representative and covered the entire population residing in non-institutional dwelling units in the country. The survey used the list of enumeration areas (EAs) prepared for the 2006 population census in Nigeria as a sampling frame. This was provided by the National Population Commission. The sample was designed to provide health indicator estimates nationally, zonally and for state populations. The sample design allowed for specific indicators to be calculated for each of the six zones, 36 states and the Federal Capital Territory, Abuja.
Administratively, Nigeria is divided into 36 states and Federal Capital Territory (Abuja). Each state is subdivided into local government areas (LGAs) and each
LGA is divided into localities. There are 774 LGAs in the country. In addition to these administrative units, during the 2006 population census, each locality was subdivided into census EAs. The primary sampling unit, referred to as a cluster in the 2013 NDHS, is defined on the basis of EAs from the 2006 EA census frame. The 2013 NDHS sample was selected using a stratified threestage cluster design consisting of 904 clusters-372 in urban areas and 532 in rural areas. A representative sample of 40 680 households was selected for the survey, with a minimum target of 943 completed interviews for each state. A fixed sample of 45 households was selected for each cluster. All women aged 15-49 years, who were either permanent residents of the households in the 2013 NDHS sample or visitors present in the households on the night before the survey, were eligible and were interviewed. A total of 39 902 women aged 15-49 years were identified as eligible for individual interviews and 98% of these were successfully interviewed. Of the 38 948 respondents interviewed, 33 223 (85.3%) had had sex. Further analysis of modern contraceptive uptake was therefore based on the information provided by these respondents.
Among other questions, the women were asked about their background characteristics (age, religion, education, literacy, media exposure, etc), reproductive history and childhood mortality, knowledge, source and use of family planning methods. Time to uptake of a modern contraceptive since first sexual intercourse (sexual initiation) was used as dependent variable. Age, region, education, religion, residence, husbands' education, children ever born, wealth status and marital status are among the sociodemographic factors identified in previous studies as determinants of modern contraceptive use. The theoretical rationale for including these factors includes differentials in modern contraceptive availability by location (rural/urban) and geographical zones, affordability (wealth), knowledge (education), confidence to buy (age) etc. Details have been documented previously.
3 5 17 24 25 The time to uptake of a modern contraceptive was computed as the time (years) difference of current age and age at first sexual intercourse for non-users and those censored accordingly. For respondents using modern contraceptives, the time to uptake of contraception was computed as the time difference between the year of uptake and age at sexual initiation. Women who had never had sexual intercourse were excluded from the study.
In view of the possibility of a woman starting to use a modern contraceptive before marriage and being married at the time of the survey, it would have been better to have used the 'time to uptake of modern contraceptives after marriage' as the response variable for married women. However, there is no variable in the dataset that we could have used to define 'time to uptake after marriage'. Nevertheless, we used alternatives that provided a reasonably approximate time to uptake of modern contraception among the married women. Time to modern contraceptive uptake was modelled using a discrete-time duration model. The survival time is assumed to begin at the time a woman has her first sexual intercourse until the time she starts using modern contraceptives. The survival time is censored for sexually active women who have never used a modern contraceptive at the time of the survey. The duration from first sexual intercourse to modern contraceptive uptake, 'T', is assumed to be a discrete random variable that is always positive. The populations at risk are all sexually active women involved in the study. The observation continues until time 't', at which the event of interest, uptake of a modern contraceptive, occurs or the time to the end of the study when observation is censored in 2013, the year of the survey, if the individual has not taken up modern contraceptive. The study ends for an individual at time 'T=t' if she has started using a modern contraceptive. Two quantitative terms were used in this study-namely, the survivor function S(t) and hazard function h(t). The survivor function is the probability that a person survives longer than some specified time t without taking up a modern contraceptive, while the hazard function gives the instantaneous potential per unit of time for use of a modern contraceptive to be started, given that the individual modern contraceptive uptake time survived up to time t. Survival and hazard function are mathematically denoted by Sðtð j À 1ÞÞ ¼ P 
respectively. The Cox proportional-hazards model was used to predict the strength of the relationship between each of the selected independent variables and censored timing of modern contraceptive uptake. It gives an expression for the hazard at time t for an individual with a given specification of a set of independent variables denoted by 'x', which are predictor variables that are being modelled to predict an individual's hazard. The Cox proportional-hazards regression assumes the relationship for one covariate where h 0 (t) is the baseline hazard function, x i are the covariates and β i are the coefficients.
hðt; x i Þ ¼ h 0 ðtÞ expðxb i Þ ð 3Þ
We also stratified Cox regression estimates. In the stratified estimator, the hazard at time t for a subject in group 'i' is assumed to be That is, the coefficients are assumed to be the same, regardless of group, but the baseline hazard can be group specific. In our stratified Cox analysis, we tested whether the proportional-hazards assumption was violated using the significance of the HRs and Wald χ 2 statistics. Variables significant in the bivariate Cox regression were used in the multiple Cox regression to assess association with the outcome variable while controlling for confounders. Sampling weights were applied in our analysis. The weighting was based on the sampling fractions derived from the sample size and the total population of each state constituting Nigeria. Statistical significance was determined at p value=0.05. We used the Stata (V.13) statistical analysis software for the analysis.
Ethical approval
Ethical approval was sought from the Nigeria National Health Research ethics committee by the data originators and granted before starting the survey. Also, informed consent was received from the participants before interviewing them. We obtained the approval from Measure of DHS for permission to use the data before analysis. 16 .8% in urban areas, 26.5% among respondents with higher educational attainment, 18.7% among women in the richest wealth quintiles, 15.8% among never-married and 9.9% among ever-married women. The median year to uptake of modern contraceptive was 4 years, 14 years and 13 years among the never-married women, evermarried women and all sexually active women, respectively, as shown in table 1.
RESULTS

Of
At the year of sexual initiation 79.4% of never-married women and 5.2% of ever-married women used a modern contraceptive; 40.6% versus 7.3% during the second year; and 34.4% versus 12.0% during the third year. The proportion fell among never-married women as the year from sexual initiation increased but it rose gently among ever-married women to its peak at about the 17th year of sexual activities where it remained the same as the overall proportion of modern contraceptive users among all women. Proportions using a modern contraceptive within each group were about the same between the 12th and 17th year of sexual activities (figure 1).
Over two-fifths (41.5%) of the modern contraceptive users were currently using male condoms, 22.3% used injections, 17.2% were taking pills, 6.9% using an intrauterine device while <1% each used female condoms, diaphragm, foam and male sterilisation (data not shown). In figure 2 , we compared the rate of modern contraceptive uptake among sexually active women by marital status. The rate among the never-married women was higher than among ever-married women. Figure 3 shows the probabilities of modern contraceptive uptake among the never-married women according to their sociodemographic characteristics. Examination of the results according to age showed that nevermarried women aged 20-24 years were more likely than other never-married women to adopt a modern contraceptive as the years of sexual activities progressed. Similarly, never-married women in urban areas and within the highest wealth quintiles had the highest probabilities of adopting a modern contraceptive.
In figure 4 , the probabilities of modern contraceptive uptake among the ever-married women according to their sociodemographic characteristics are shown. Ever-married women in the South West region had the highest likelihood of taking up a modern contraceptive than ever-married women from other regions as their years of sexual activities progressed. Also, ever-married women who were either Catholics or practising another Christian faith had a higher probability of modern contraceptive uptake than other ever-married women as the years of sexual activity progressed.
The unadjusted HR showed that the chances of a never-married woman adopting a modern contraceptive reduced by 7% for every additional year after sexual initiation. Those aged 20-24 years were 42% more likely to start using a modern contraceptive than never-married women aged 15-19 years (HR=1.42 (95% CI 1.14 to 1.77)). Never-married women from the North East were 31% times less likely to take up a modern contraceptive than their counterparts from North Central (HR=0.69 (95% CI 0.45 to 1.04)). According to wealth status, never-married women in the richest wealth quintile were more than twice as likely to take up a modern contraceptive than never-married women in the poorest wealth quintile, while those having secondary (HR=7.14 (95% CI 2.67 to 19.11) or higher (HR=7.88 (95% CI 2.93 to 21.16) education were over seven times more likely to take up a modern contraceptive than those without any formal education (table 2) . Among the ever-married women, those from the South West were about 40% more likely to take up a modern contraceptive than those from the North Central (HR=1.42 (95% CI 1.28 to 1.58)) and those in the North East over 80% times less likely (HR=0.20 (95% CI 0.17 to 0.24)).
In the multivariate analysis, the adjusted HR (aHR) shows that the proportion of never-married women aged 20-24 years to uptake was 31% higher than for never-married woman aged 15-19 years (aHR=1.31 (95% CI 1.05 to 1.63)), while never-married woman with one or two births were 22% times less likely to take up a modern contraceptive than those with no previous birth (aHR=0.78 (95% CI 0.65 to 0.93)). Ever-married women who practised Islam were 42% times less likely to take up a modern contraceptive than their counterparts practising Catholic religion (aHR=0.58 (95% CI 0.49 to 0.67)). After controlling for other variables, sexually active women with higher education in Nigeria were six times more likely to take up a modern contraceptive than those without any formal education (aHR=6.18 (95% CI 5.15 to 7.42)), and rural women were 17% less likely to take up a modern contraceptive than urban sexually active women (aHR=0.83 (95% CI 0.76 to 0.90) as shown in table 3.
DISCUSSION
Modern contraceptives effectively prevent unplanned pregnancy and some associated health complications of unprotected sexual activity, such as HIV, human papillomavirus infection and sexually transmitted infections. 26 Uptake of a modern contraceptive method is often measured and compared across different settings and is sometimes used as proxy indicator for the burden of unprotected sexual activity and unplanned pregnancy. 27 In this study, the average national modern contraceptive uptake among sexually active women was 11.4%. The uptake was highest among those aged 20-24 years, resident in the South West, living in an urban community and with the highest education and wealth quintiles. The shortest interval to uptake of modern contraception was 4 years after initiation of sexual activity and this was understandably among never-married women. This interval is more than three times shorter than for the ever-married women. The proportion of those using modern contraception each year from the point of sexual initiation fell steeply in the never-married women and thereafter, reached a plateau after 17 years. On the contrary, there was a steady rise among the ever married until 17 years after sexual initiation. Both groups, however, had a similar proportion of contraceptive uptake at 17 years after sexual initiation. The generally low level of modern contraceptive uptake in Nigeria, especially among sexually active women, remains a source of concern. The average uptake is now marginally higher than recorded in the 2008 NDHS, 10 but this is not commensurate with the investment in family planning in the country during this period. 10 Unlike previously published articles on modern contraception in Nigeria, our analysis modelled the time interval between sexual initiation and uptake of contraception using nationally representative data.
The lessons derived are manifold. First, there is an average lag period of at least 4 years before sexually active women in Nigeria take up modern contraception, possibly owing to either a lack of awareness or access to contraceptive commodities and services. Second, factors such as regional variations, urban-rural divide, wealth indices and education, which have been associated with uptake of modern contraceptives, are still significant in this analysis. 22 23 25 The low contraceptive uptake in northern Nigeria is responsible for a comparatively greater upsurge in several family planning interventions in this region than in others. 24 Despite this effort, southern regions still have a higher modern contraception uptake among the sexually active women. The known associated factors responsible for the poor uptake in northern Nigeria are education, sociocultural disposition and interpretation of modern contraception. 28 29 Some have argued that northern regions of the country still have a conservative approach towards modern contraceptive methods of family planning. 28 This is reinforced by evidence of a higher awareness of family planning and use of traditional or unorthodox methods and high fertility rates among women in the north. Another interesting finding is that some factors that are associated with the probability of modern contraceptive uptake differed according to marital status. In the never-married category modern contraceptive uptake by women aged 20-24 years was 31% more likely than in those who were younger, and in those who had already had one or two previous children was less likely than in those without children. This might suggest a differential preference and need as well as awareness about the implication of unprotected sexual activity among these groups of women. 30 Elsewhere, young adults are often reported to engage in safer sexual activity than adolescents. 31 Within the ever-married group in this study, religion and place of residence were associated with the probability of modern contraceptive uptake. Women of Catholic faith were more likely to use modern contraception than those who professed Islamic religion. This observation did not align with the widely known perception of Catholic worshipers and modern contraception. 31 32 This will require further studies, especially social science research, which might provide better insight into the motivation among Catholics to use modern contraception, contrary to their doctrine.
It is fascinating that the proportions of those using modern contraception among the never-married and ever-married groups is the same at 17 years after sexual initiation. This despite each group having a different proportional trend from the point of sexual initiation. It might suggest that women at this particular time have similar reproductive and sexual intentions. The 17th year within the reproductive span is probably above the average age for childbearing and also close to the perimenopausal age in Nigeria. 33 34 This has technically removed the observed age difference of the respondents.
The observed 'lag period' in this analysis might indicate that access to modern contraceptives in the early reproductive life of women is poor. Incidentally, this period is also the age range of adolescent and young adults. Although, the Nigerian government has implemented several programmes, including family life education or sexuality education, to educate and promote safer sexual practices among adolescents and young adults, the family planning component did not receive much attention. 35 The programme was neglected, largely owing to the concern of the government about fears expressed by parents/guardian and religious leaders that early introduction of family planning to youth might encourage sexual activity. 35 In some developed countries, young people have unhindered access to modern contraception and this has helped to avert the consequences of unplanned pregnancy and sexually transmitted infections. 36 There are no specialised centres owned by the Nigerian government where young people can access modern contraception freely. 37 Rather, only a few non-governmental organisations have youth centres in some states which offer this service. It is therefore important for policy makers to design culturally sensitive interventions that will promote access to effective modern contraception and potentially reduce the unmet need of family planning in this critical 'lag period'.
Our findings have some limitations. The NDHS data cannot entirely replace the census and thus, there might still be some variations in the observed response. The question about the age of sexual initiation is prone to recall bias and sometimes, the information provided may not be truthful. There is concern that the question about sexual initiation might be emotive and might not elicit a true response. This is why some developed countries have separated a sexual health survey from a survey of other reproductive health. 38 39 In addition, they also adopted alternative techniques such as audio computerassisted self-interview or other self-administered methods to maintain privacy and confidence about sexual activity questions. 38 It would also have been useful to analyse the role of respondents' sexual partners in the uptake of contraception.
Despite all these limitations, this study has a significant message for family planning policy and programming in Nigeria. First, the analysis clearly showed that a large proportion of women in Nigeria are not using an effective contraceptive method during their early sexual life-a period when sexual adventure and permissiveness is common, with attendant health, social and psychological problems. 40 41 Second, the regional variations and other relevant factors will assist policy makers in identifying gaps in current family planning programmes and also guide development partners to identify critical groups within those who are sexually active group for their interventions.
CONCLUSIONS
This study shows that modern contraceptive uptake among the sexually active population of women in Nigeria is very low and there is a large period of time in which they engage in unprotected sex, often resulting in unwanted pregnancies and, in some cases, possible health risks. This gap urgently needs a proactive policy and intervention to deal with this worrying observation. An acceptable uptake of modern contraceptives requires enormous, multisectoral and well-coordinated efforts to promote and educate sexually active women with their partners on the proper use of effective modern contraceptives.
